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Abstract

In order to document the impact of Tourette Syndrome on the health care needs of children, and
access to health care among youth with Tourette Syndrome, parent-reported data from the 2007-
2008 National Survey of Children’s Health were analyzed. Children with Tourette Syndrome had
more co-occurring mental disorders than children with asthma or children without Tourette
Syndrome or asthma, and had health care needs that were equal to or greater than children with
asthma (no Tourette Syndrome) or children with neither asthma nor Tourette Syndrome. Health
care needs were greatest among children with Tourette Syndrome and co-occuring mental
disorders, and these children were least likely to receive effective care coordination. Addressing
co-occurring conditions may improve the health and well-being of children with Tourette
Syndrome. Strategies such as integration of behavioral health and primary care may be needed to
improve care coordination.
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Introduction

Tourette Syndrome is a neurological condition defined by the presence of persistent motor
and vocal tics.! Community-based prevalence estimates range from 3-8 per 1000
children,2~" and a recent estimate from a nationally representative population of children
living in the United States of America found that 3 per 1000 children had a Tourette
Syndrome diagnosis.® Symptoms of Tourette Syndrome range from mild to severe, with
most cases showing mild or moderate symptoms.8-11 In community and clinically
ascertained samples, over half of children with Tourette Syndrome have a co-occurring
mental, emotional, or behavioral condition2 most commonly attention-deficit/hyperactivity
disorder and obsessive-compulsive disorder.# 8 13-15 These co-occurring conditions often
contribute to the adverse impact of Tourette Syndrome on educational outcomes, family
stress, social relationships and health care needs.16-19. 20

In the absence of co-existing mental, emotional or behavioral conditions, children with mild
tics may not require additional treatment beyond health education for the child and family.?1
However, when tics are moderate or greater in severity, available treatments include
medication and systematic habit reversal training.21-24 Medications rarely eliminate all tics
and may be associated with adverse effects that limit their use to individuals with prominent
symptoms that interfere with daily life.23 The presence of co-occurring mental, emotional or
behavioral conditions, or educational difficulties complicates the treatment of children with
Tourette Syndrome as these children often require additional medical and educational
services.25

Although the presence and impact of co-occurring conditions among children with Tourette
Syndrome are well-documented,26-28 few studies have examined health care needs and
health service use among these children. For example, children and adults with Tourette
Syndrome have lower healthrelated quality of life as evidenced by lower scores on measures
of psychological health and adaptive function; this lower quality of life appears to be
associated with tic severity and co-occurring psychiatric conditions.26-28 Tourette Syndrome
may also be associated with lower indices of physical health.28 Likewise, in a recent study
using data from Medicaid and private insurance claims of children aged 4 to 18 years with
Tourette Syndrome and other tic disorders, Olfson and colleagues reported that 50-75% of
youth with Tourette Syndrome had co-occurring mental disorders.® Youth with Tourette
Syndrome used more mental health services and psychotropic medications than youth with
other tic disorders (e.g., chronic motor or vocal tic disorder and transient tic disorder) and
youth without any tic disorder.1> Among children with Tourette Syndrome, 73% of publicly
insured children and 85% of privately insured children had at least one prescription for a
psychotropic medication during the one year study period.® Thus, although some mental
health and psychological needs of children with Tourette Syndrome have been reported,
details on other health and health care needs are limited.

We analyzed data from the National Survey of Children’s Health to document the health
care needs among a nationally representative sample of children living in the United States
of America with and without Tourette Syndrome.2® In order to illustrate the needs of
children with Tourette Syndrome relative to another chronic condition, children with asthma

J Child Neurol. Author manuscript; available in PMC 2015 June 29.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bitsko et al.

Methods

Page 3

were chosen as a clinical control group. Asthma is a relatively common chronic condition,
affecting 9.1% of children living in the United States of America in 2007,30 and has been
used as a comparison group in previous studies of health care needs.31-34 Specifically,
asthma has been used as a comparison group for attention-deficit/hyperactivity disorder in
studies examining whether children had a medical home, unmet health care needs, and
measures of health-related quality of life, including behavior, mental health, physical
functioning, and self-esteem.31: 33. 34 Similar to Tourette Syndrome, asthma varies in
severity across individuals, has a fluctuating course of symptoms over time, requires
ongoing health care management,32: 36 and is often associated with co-occurring mental
disorders, which may complicate treatment beyond routine care.37-39 Specifically, children
with asthma and co-occurring mental disorders often require more complex medication
regimens, as well as more intensive education about disease management and environmental
precautions to prevent worsening of symptoms.37: 40. 41

This study tested four hypotheses: 1) children with Tourette Syndrome would have greater
overall health care needs, and mental health care needs in particular, compared to children in
comparison groups (children without Tourette Syndrome or asthma and children with
asthma but no Tourette Syndrome); 2) children with Tourette Syndrome and one or more co-
occurring mental disorders would have greater health care needs and more problems with
care coordination compared to children with Tourette Syndrome without a co-occurring
mental disorder; 3) children with a current diagnosis of Tourette Syndrome would have
greater health care needs than those with a previous diagnosis of Tourette Syndrome; and 4)
more severe Tourette Syndrome would be associated with more health care needs.

The 2007-2008 National Survey of Children’s Health is a nationally representative,
population-based survey of parents of children under the age of 18 living in the United
States of America (including all 50 states and the District of Columbia); data are publically
available.2? Parents reported on their child’s general health, presence of specific health
conditions, their experiences with the health care system, as well as questions about
activities, family demographics, and neighborhood characteristics. The cooperation rate
among households identified as having children was 66%.2° The National Center on Health
Statistics ethical review board and the NORC Institutional Review Board approved all study
procedures and modifications. The Federal Office of Management and Budget control
number for this collection of information was 0920-0406.29

The survey questions of primary interest included those about family demographics, specific
health conditions, and questions related to health, including a 5-part screener to identify
children with special health care needs*? (see Table 1). Children were considered to have a
mental disorder? if their parent reported they had attention-deficit/hyperactivity disorder, a
behavioral or conduct problem, depression, anxiety problems or an autism spectrum disorder
(see Table 1). The presence of an externalizing disorder was defined by parent report of
attention-deficit/hyperactivity disorder or other behavioral or conduct problem, while the
presence of an internalizing conditions included depression or anxiety problems; Table 1).
Because of the high rate of co-occurrence among these conditions, these groups were not
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mutually exclusive. A series of questions assessed whether the parent thought the child
received effective care coordination, family-centered care and whether the child had a
medical home.43-46

Because Tourette Syndrome is rarely diagnosed in younger children, analyses of health care
needs were limited to children aged 6-17 years (un-weighted n = 64,034).1. 23. 47 First,
children with current Tourette Syndrome (including those with asthma) were compared to
children with current asthma but no Tourette Syndrome (asthma), and to children without
previous or current Tourette Syndrome or asthma (general population; children with
previous but not current Tourette Syndrome or asthma were excluded from these analyses;
see Figure 1a). Second, analyses compared sub-groups of children with Tourette Syndrome
and children without Tourette Syndrome (see Figure 1b): (1) children with current Tourette
Syndrome to children with previous Tourette Syndrome, and each of these groups to
children without Tourette Syndrome (Never Tourette Syndrome); (2) children with Tourette
Syndrome (previous or current) and a co-occurring mental disorder (Tourette Syndrome
+mental disorder) and children with Tourette Syndrome without a co-occurring mental
disorder (Tourette Syndrome-only) and each of these groups to children without Tourette
Syndrome (Never Tourette Syndrome); and (4) among those with current Tourette
Syndrome, children with moderate or severe Tourette Syndrome to children with mild
Tourette Syndrome.

The group of children with current Tourette Syndrome included children with current
asthma in order to capture the health care needs of all children with Tourette Syndrome;
supplementary analyses included a group of children with Tourette Syndrome but not
asthma. We used chi-square tests and multivariate logistic regression to test for group
differences and associations between variables of interest. We used SAS-callable SUDAAN
(Version 10.0.1, RTI International, NC) to account for the complex sampling design of the
National Survey of Children’s Health, and sample weights to produce estimates that were
generalizable to the population of children 6-17 years of age living in the United States of
America. We calculated weighted percent estimates, prevalence ratios, and 95% confidence
intervals (CI) for all estimates and prevalence ratios. All prevalence ratios (except for
analyses comparing severity because sample size was too small) were adjusted for child sex,
age (6-11 vs. 12-17 years), race (white vs. other), and ethnicity (Hispanic vs. not). Because
asthma was associated with poverty, the analyses comparing the Tourette Syndrome and
asthma groups to the general population (Table 2) were also adjusted for poverty (less than
or equal to 200% of federal poverty level vs. greater than 200% of federal poverty level).
Single imputed values for the poverty variables were used in the models for the
approximately 8% of respondents who did not report family income.2% We conducted t-tests
to compare the mean number of co-occurring conditions between groups. We calculated
relative standard errors (standard error/prevalence estimatex100%) for each estimate;
estimates with a relative standard error > 30% are noted, and estimates with a relative
standard error > 50% are suppressed.
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Demographics and co-occurring conditions

As previously reported, the prevalence of current Tourette Syndrome among children 6-17
years of age living in the United States of America was 0.19% (ClI: 0.13, 0.27, n = 147),
representing approximately 92,000 children (see Table 2).8 Among those with current
Tourette Syndrome, 21.5% (ClI: 10.4-39.3, n = 22) also had current asthma (included in
Tourette Syndrome group), while the prevalence of asthma among children without current
Tourette Syndrome was 10.3% (ClI: 9.7-10.9, n=6,328; asthma group).

In agreement with a previous report, a higher proportion of children with current Tourette
Syndrome were male and non-Hispanic compared to the general population8. There was no
difference in age, race, and household income between children with current Tourette
Syndrome and the general population. Also consistent with previous findings, a higher
proportion of children in the asthma group were male, non-white, and living in poverty
compared to the general population®. Compared to children in the asthma group, children
with current Tourette Syndrome were more likely to be male (prevalence ratio = 1.4, Cl: 1.2,
1.6), and white (prevalence ratio = 1.4, Cl: 1.2, 1.6); there were no significant differences
between children with current Tourette Syndrome and children in the asthma group for age,
ethnicity or poverty status.

Children with current Tourette Syndrome were more than six times as likely as those in the
general population or the asthma group to have a concurrent mental disorder, or
externalizing condition, and over 12 times as likely to have a concurrent internalizing
condition or autism spectrum disorder (Table 2). Children in the asthma group were at least
twice as likely as children in the general population to have a concurrent mental disorder,
externalizing or internalizing condition, but there was no difference in the rate of autism
spectrum disorder. Compared to children in the asthma group, children with current Tourette
Syndrome were significantly more likely to have a concurrent mental disorder (adjusted
prevalence ratio = 3.0, CI: 2.3, 3.7), internalizing problem (adjusted prevalence ratio = 4.7,
Cl: 3.2, 6.9), externalizing problem (adjusted prevalence ratio = 3.1, Cl: 2.3, 4.3), or autism
spectrum disorder (adjusted prevalence ratio = 11.3, Cl: 5.2, 24.4). Children with current
Tourette Syndrome also had a significantly (p<0.001) greater number of concurrent mental
disorders (mean 1.6, Cl: 1.2, 2.1), than the asthma group (mean 0.4, CI: 0.3-0.4) or the
general population (mean 0.17, CI: 0.16, 0.18). The difference in the number of concurrent
mental disorders between children with current Tourette Syndrome and those with current
asthma was also significant (p<0.001).

Health and health care needs among children with Tourette Syndrome and children with

asthma

Compared to children in the general population, parents of children with current Tourette
Syndrome or current asthma were more likely to report their child’s overall health as “fair or
poor”, and more likely to report greater health care needs on nearly every measure (Table 3).
On indices of health care access, children with current Tourette Syndrome were less likely
than children in the general population to receive effective care coordination. Whether or not
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the child had a medical home approached statistical significance (38.9% of children with
Tourette Syndrome vs. 55% of children in the general population, adjusted prevalence ratio
=0.7; 95% CI: 0.5,1.0). Children with current asthma did not differ from children in the
general population on measures of health care access (Table 3).

Compared to parents of children with asthma, parents of children with current Tourette
Syndrome were more likely to endorse limitations in their child’s “ability to do things most
children of the same age can do” (adjusted prevalence ratio 1.9, Cl: 1.2, 2.9), report the
presence of an emotional, developmental, or behavioral problem in need of treatment
(adjusted prevalence ratio 3.3, Cl: 2.5, 4.4), and to report their child needed or used more
medical care, mental health, or educational services (adjusted prevalence ratio 2.0, Cl: 1.4,
2.8), needed or received special therapy (adjusted prevalence ratio 2.2, Cl: 1.2, 3.9),
received treatment or counseling from a mental health professional (adjusted prevalence
ratio 2.3, Cl: 1.5, 3.6), or had taken any medication because of difficulties with his/her
emotions, concentration or behavior, including for attention-deficit/hyperactivity disorder
(adjusted prevalence ratio 3.7, Cl: 2.7, 5.1), in the previous year. In contrast, the need for
prescription medicine (in general) approached statistical significance (Tourette Syndrome
vs. general population adjusted prevalence ratio 0.7; 95%: ClI: 0.5, 1.0).

Supplementary analyses exploring the health care needs of children with current Tourette
Syndrome but not asthma generally agreed with the findings presented on all children with
current Tourette Syndrome. Although the magnitude of the differences between children
with current Tourette Syndrome without asthma compared to children in the general
population were lower than that observed with the full Tourette Syndrome group, the risk
ratios were significant. The only exception was care coordination, which was no longer
significant (adjusted prevalence ratio = 0.7, Cl: 0.4, 1.2).

Contrasts between children with current Tourette Syndrome without asthma and children
with asthma but not Tourette Syndrome showed similar findings (to Tourette Syndrome plus
asthma group). Whether the “child is limited or prevented in any way in his/her ability to do
the things most children of the same age can do” was no longer statistically stable (relative
standard error = 35.3%) and whether a “child needs or gets special therapy such as physical,
occupational or speech therapy” was no longer significant (adjusted prevalence ratio = 1.8,
Cl: 1.04, 3.2).

Health care needs of children with a previous versus current diagnosis of Tourette

Syndrome

Children with previous Tourette Syndrome (but not current diagnosis) and those with
current Tourette Syndrome had a greater number of health care needs compared to children
without Tourette Syndrome (“never Tourette Syndrome”). Children with current Tourette
Syndrome were significantly more likely to have seen a specialist other than a mental health
professional in the past year, compared to the never Tourette Syndrome group; this was not
significant for the previous Tourette Syndrome group. In addition, those with current
Tourette Syndrome were less likely to receive care coordination compared to the never
Tourette Syndrome group; this difference was not significant between the group with
previous Tourette Syndrome and children without Tourette Syndrome.
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Severity of Tourette Syndrome

When comparing children with moderate or severe Tourette Syndrome to those with mild
Tourette Syndrome, health care needs were generally greater for those with moderate or
severe Tourette Syndrome. According to unadjusted prevalence ratios, those with moderate
or severe Tourette Syndrome were more likely to need or use more medical care, mental
health or educational services (prevalence ratio 1.8, Cl: 1.2, 2.8), to need special therapy
(prevalence ratio 5.3, Cl: 2.4, 12.1), and to meet criteria for children with special health care
needs (prevalence ratio 1.6, Cl: 1.1, 2.4) than those whose parents reported mild Tourette
Syndrome. The estimate for needing special therapy had a relative standard error of 37%,
and thus, should be interpreted with caution.

Co-occurring mental disorders

Children with Tourette Syndrome-only and Tourette Syndrome with a co-occurring mental
disorder (Tourette Syndrome+mental disorder) each had significantly more health care
needs than children in the never Tourette Syndrome group. Children with Tourette
Syndrome-only were more than twice as likely to need medicine prescribed by a doctor, to
use more medical care, mental health, or educational services, and to meet criteria for
children with special health care needs than children in the never Tourette Syndrome group
(Table 4). The strength of this association was higher in the Tourette Syndrome+mental
disorder group for every indicator of health and health care need (see Table 4).

Discussion

Children with Tourette Syndrome have health care needs similar to or greater than those of
children with asthma, and greater than those of children in the general population. Although
some children may outgrow tic symptoms and no longer meet criteria for Tourette
Syndrome by young adulthood,! 47 these children may still encounter substantial health care
needs related to co-occurring mental, emotional and behavioral disorders. Indeed, parents of
children with a history of Tourette Syndrome (previous Tourette Syndrome), but not current
Tourette Syndrome, reported more health care needs than parents of children who never had
Tourette Syndrome. Moreover, these reports were similar to parents of children with current
Tourette Syndrome. Children with moderate or severe Tourette Syndrome had more health
care needs than those with mild Tourette Syndrome.

In agreement with previous studies,8: 15 there was a high prevalence of co-occurring mental
disorders among children with Tourette Syndrome. Children with Tourette Syndrome and a
mental disorder consistently had greater health care needs; this difference was true for both
co-occurring internalizing and externalizing conditions. This agrees with a previous study
showing an increased need for mental health services among children with tic disorders and
attention-deficit/hyperactivity disorder, but not tic disorders alone.” This is also consistent
with findings from a previous study showing that cooccurring mood disorders were strongly
associated with psychiatric hospitalization among children with Tourette Syndrome, even
more so than tic severity.20 Parents of children with Tourette Syndrome were less likely to
report that they received effective care coordination compared to the general population; this
difference remained significant for the Tourette Syndrome+mental disorder group, but not
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the Tourette Syndrome-only group. Thus, the presence of co-occurring conditions may
increase the care coordination challenges facing families of children with Tourette
Syndrome.

The issue of co-occurring conditions complicating health care needs is not specific to
Tourette Syndrome. Youth with other chronic conditions, including epilepsy, asthma and
emotional, behavioral or developmental conditions are also at risk for co-occurring mental,
emotional and behavioralconditions.38: 39:49.50 As shown here and previously, children with
asthma also have elevated rates of co-occurring mental disorders that may affect service
needs.37-39 Although children with asthma had a higher prevalence of co-occurring
conditions than children in the general population, the prevalence was significantly lower
than among children with current Tourette Syndrome. Most of the differences in health care
needs between children with current Tourette Syndrome and children in the asthma group
were associated with mental health care needs.

Complicating quality care coordination further, families may face challenges in access.
Knowledge gaps among providers, and a shortage of experts in treating children with
Tourette Syndrome, especially children with co-occurring mental, emotional and behavioral
conditions, may partially account for these challenges.>1-53 One specific gap identified in a
study of physicians and psychologists was knowledge about behavior therapy; slightly more
than a third of the providers knew about habit reversal training for tics, but fewer than 10%
knew how to implement it.51 Challenges in the dissemination of information about
behavioral treatments for tics and a shortage of providers trained in child and adolescent
mental health may also contribute to this gap.52-54 Chronic care models of healthcare
delivery that rely on multidisciplinary teams and outreach may improve access to care for
people with multiple chronic mental, emotional or behavioral conditions.>® Dissemination of
evidence-based information about Tourette Syndrome, co-occurring mental, emotional and
behavioral conditions, and evidence-based treatment (including behavior therapy) could
further enhance access to care.

These findings should be interpreted within the context of the study survey and its
associated limitations. Although the study included a large national sample of children with
Tourette Syndrome, it relied on parent report of diagnosis and therefore may have been
influenced by ascertainment bias. Specifically, children with more mild symptoms who
never received a diagnosis of Tourette Syndrome would not have been included in the
Tourette Syndrome sample. Also, despite the large overall sample, the size of the Tourette
Syndrome subgroups (e.g. Tourette Syndrome-only and severity) was relatively small and
some results were not statistically reliable (i.e., had high relative standard errors) and should
be interpreted with caution.

The findings reported here demonstrate significant health care needs and challenges with
care coordination for children with Tourette Syndrome, including those with and without co-
occurring mental, emotional and behavioral conditions. Based on evidence in children with
other special health care needs, connecting to a medical home may be one promising
approach to helping children with Tourette Syndrome achieve improved care coordination
and the better overall health outcomes that can come with it.%8: 57 Recent health policies and
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guidelines may also help address some of the challenges faced by children with Tourette
Syndrome and co-occurring conditions, including the Mental Health Parity and Addiction
Equity Act (P.L. No. 110-343)38 and the Patient Protection and Affordable Care Act (P.L.
No. 111-148), each of which promote better integration of primary and mental health
services.#> 59,60 Fyture analyses of national surveys will be helpful in tracking the impact of
public health policies and programs on health care access and care coordination for children
with Tourette Syndrome and co-occurring mental, emotional and behavioral conditions.
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General population Never Tourette Syndrome
Children without current Tourette (n=63,809)
Syndrome or current asthma (n
=57.416)
Ever Tourette Syndrome

Current Tourette Syndrome

All children with current Tourette
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Mental disorders include
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Figure 1.

Tourette Syndrome + mental disorder
Tourette Syndrome and a mental disorder
(n=164)

Tourette Syndrome-only
Tourette Syndrome without a mental
disorder (n=61)

Previous Tourette Syndrome

(but not current) (n=78)

Current Tourette Syndrome

(n=147)

Moderate or severe Tourette
Syndrome (n = 44)

Mild Tourette Syndrome
(n=103)

Analytic groups (with un-weighted sample sizes) for health care needs among children with
Tourette Syndrome, 2007 National Survey of Children’s Health. A. Groups comparing
children with current Tourette Syndrome, current asthma without Tourette Syndrome, and
children without Tourette Syndrome or asthma. B. Analyses of sub-groups of children with
Tourette Syndrome compared with children without Tourette Syndrome, or to each other.
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Questions from the 2007 National Survey of Children’s Health used for analyses of health care needs among

children with Tourette Syndrome

NSCH Question

Other Information

Variables

Does (the child) currently have (specified condition).
Conditions included for this study: Tourette Syndrome;
asthma; attention-deficit disorder or attention deficit
hyperactivity disorder; depression; anxiety problems;
behavioral or conduct problems such as oppositional
defiant disorder or conduct disorder; autism,
Asperger’s disorder, pervasive developmental disorder,
or other autism spectrum disorder.

Conditions: This question was asked
of parents who answered yes at least
once to the question “Has a doctor or
other health care provider ever told
you that (the child) had (specified
condition)?”

Tourette syndrome; asthma; any mental
disorder (any condition listed in the first
column except Tourette Syndrome or
asthma); externalizing conditions
(attention-deficit/hyperactivity disorder
or a behavioral disorder); internalizing
conditions (anxiety, depression); autism
spectrum disorder

1. Would you describe his/her (specified condition) as
mild, moderate or severe

This questions was asked of parents
who answered yes to question 2 (child
currently has a condition; asked for
each current condition)

Severity; mild versus moderate or severe

2. How would you describe (the child’s) health? Would
you say his/her health is excellent, very good, good,
fair, or poor?

Dichotomized to fair or poor versus
good, very good or excellent.

Overall health fair or poor

3. Child with a special health care need Criteria:

- Does the child currently need or use
medicine prescribed by a doctor, other
than vitamins?

- Does (the child) need or use more
medical care, mental health or
educational services than is usual for
most children of the same age?

- Is (the child) limited or prevented in any
way in his/her ability to do the things
most children of the same age can do?

- Does (the child) need or get special
therapy, such as physical, occupational,
or speech therapy?

- Does (the child) have any kind of
emotional, developmental or behavioral
problem for which he/she needs treatment
or counseling?

Each of these questions was included
as an outcome. Additional questions
about whether these needs were
associated with any medical,
behavioral, or other health condition,
and whether this condition had lasted
or was expected to last 12 months or
longer were used to determine the
children with special health care needs
status.*2

- Needs or uses medicine
prescribed by a doctor

- Needs or uses more medical
care, mental health or
educational services

- Limited or prevented in
ability to do things

- Needs or gets special
therapy

- Has an emotional,
developmental or
behavioral problem for
which he/she needs
counseling

- Meets criteria for children
with special health care
needs

4. Health Care Needs:

- During the past 12 months, has (the child)
received any treatment or counseling
from a mental health professional

- During the past 12 months, did (the child)
see a specialist other than a mental health
professional?

- During the past 12 months, has (the child)
taken any medication because of
difficulties with (his/her) emotions,
concentration, or behavior?

- Is (the child) currently taking medication
for attention-deficit disorder or attention-
deficit/hyperactivity disorder?

The final two questions about whether
the child took medication for
emotions, concentration or behavior
and whether the child was taking
medication for attention-deficit/
hyperactivity disorder were combined
in order to have one outcome for
taking a medication for mental health
or behavioral problems. The question
about attention-deficit/hyperactivity
disorder medication was only asked of
parents who answered yes that there
child currently had attention-deficit
disorder or attention-deficit/
hyperactivity disorder.

- Received treatment or
counseling from a mental
health professional

- Taken medication for
difficulties with emotions,
concentration or behavior,
including attention-deficit/
hyperactivity disorder

- Seen a specialist (other than
mental health)

J Child Neurol. Author manuscript; available in PMC 2015 June 29.




Page 15

Bitsko et al.

Buipn|oul swiajqoad [eIoIARYSq puR ‘I8PI0SIP 91J8P-UOIIUBNE 10 J8plosip AnAnoeiadAyaIolep-UonuaNe = siaplosip Buizijeulsix3 ‘ones sousfenald paisnipe = yde [eAlsiul 80UapIIU0D = [ SUONRIABIGYY

“dde J9pJosiq wnoads WsiNy aWOoIpUAS 81180 104 %49 = 0418 PABPUEIS SAITR|S PUR S1RWIS3 JpIosId WiNoads WsHNY swWoIpuis
3119IN0 10} 94GE = J0.I3 PIBPUBIS ARSI ‘05 /€ = J04I3 PIRPUEIS SAITR|SS BWOIPUAS 3113In0 1 dIUdSIH ‘96T = 10418 PIRPUEIS SAITR[S) ‘SLIOIPUAS 81194N0 1 SHUYM-UOU 104 "940€ < J019 pIepuels aAlie|ay
«

'swigjqoud A1aixue pue uoissaidap = siaplosip Bulzijeussiul {1apJosip 19NPUOI 10 J9PIOSIP Juelyap jeuonisoddo

L
179 UHE3H S.UaIpIyd Jo AaAIng [euonepN ay) woJj 1odal snoinaid e pue 0510001BY LpEsH S, UBIp|IyD J0 AanIng JeuoireN ayl yim saaibe ajewlss w_c._#
CIETEN TEOTT | T T (61'80) 2T (€279 12T | L&¥2 0 vET | ) epiosiq wnnoads wisnny
EIEIEN (rv'9e)ov (re'ze)re | (621'06)80T | (e81'6'8)82T | (€29'9€8) 505 yybuiziewsal
ETETEN (c6°28) L8 (cz's1)1Z | (r12'Z9T) 9'8T (06°0'6) L9 (8'€L's'TY) 985 4 Buiziewax3
UCIETEN! (@TTvon)0TT | (rz'eT)TC | (292'202) vee (L1'T9) €9 (9°08 ‘6'€3) 8'89 4443pi0sIp s AUY | s jap josip feluew Bul 1 inao0-00
(L%9'929) L'€9 (¢'65 '6'29) 195 (2'G2'9'9€) €26 | 19n9] Auanod [e1apay 3O 96002<
ua9gay (rre'ese)eoe | (€T'TT)CT | (TLv'80OV) 6'EY (6T'20)2T (7'€9'€'ve) L2y | 19n9] Auanod [elapay Jo 960025 awodu| pjoyssnoH
(202 '9'8T) 96T (L81'TeT) BGT Le8T'vr) 26 otuedsiH
ualapey (r18'e6)v08 | (TT'OT)TT | (898'¢'18) €18 ZTTOTT (9'56 '8'18) 8'06 oluedsiH-10N Apuyig
(riz's'52) v'9z (v 'e'98) £'6€ Lretasoer 8HYM-Uou
ualapey (SvL'9z)9eL | (60'80)80 | (2'€9'2L8) L'09 (eT'60)TT (726 '6'29) 028 aNYM a0ey
1ualaey (526 '709) ST | (T'T'60)0T | (0%S'0'8Y) 0'TG (91'60) 2T (zLL'9'sv) 829 sreak /121
(967 ‘'5'LY) S8 (026 ‘0'9p) 0'6Y (rvs'8ee) cLe s1eah T1-9 aby
(205 ‘9'8v) 9'6¥ (r'sy‘L'6€) S2y (Tve ‘22N 112 alewsd
ualapey w1s'eer) vos | @TTTTT | (709 ‘'9¥S)S LG (8TY1)9T (828 '6'59) 6'8L aleN xS
(10 %s6) dde | (1D %se) % | (10 %se)ude | (10 w%se) % | (10 %S6) e | 1) (1D %56) %
(OTi'26 =u)
(ewyise (Gee'9 = u)
10 3WO JPUAS 911 IN0 | ON) W0 IpuUAS 811 IN0 | T =u)
uole|ndod [eloueD) INOYIM BWYISY U8 1IND WO JpUAS 81181N0 | W8 1IND ||V

BLWIYISE 10 SWOIPUAS 81124N01 INOYIM UBIP[IYD PUE ‘BUWOIPUAS 81184N01 INOYIIM BLUYISE

1US4INJ YIIM UBIPJIYD ‘BWOIPUAS 81184N0 1 1U3.1INI YIM uaip[iyd Buowre siaplosip [elusw Builingdo-09 pauodai-juared Jo aauajenald pue salydesbowsq

Author Manuscript

¢ ?dlqel

Author Manuscript

Author Manuscript

Author Manuscript

J Child Neurol. Author manuscript; available in PMC 2015 June 29.



Page 16

Bitsko et al.

“‘onjes oua[eAald paisnipe = Hde ‘[eAI8)ul 30UBPIJUOD = [D :SUOHEBIABIGAY

1
wasegey | (1°95'6'€5) 0'6S | (0T'6'0)6°0 | (v'2s 'vov) ey (01'50) L0 (156 ‘8'72) 6'8€ 3oy [ed1paw & seH -
waspey | (969 'v€9) Gv9 | (TT'0T)0T | (599 'S09) €9 (T1'90)80 (0vL '6'9€) €95 3180 PaIaIURD AfIUie) SAAISIRY -
wasgey | (LoL's29)€69 | (0T'60)60 | (7799 '6'8S) 829 (60'%'0) 90 (e'€9'8'52) L'ey UOMRUINIO0D /8D 9AID3J)8 SBAIZ08Y -
waspey | (5€6°226) 626 | (0T'0T) 0T | (6'€6'5'68) 0'26 (Tt'om)oT (826 '8'28) L'v6 3.2 {215 104 80NOS [ensn e seH -

SS300V/ 8.0 UiesH
waspey | (€2'902) v'1e | (02'LT)8T | (02r '¢9e) T'6E (Se'Lnve (¢69 'G'9€) T'€S (yareay [eyusw ueyy JaU30) Isiferoads e usas -
1 4apuosip AinnoeladAypaioiyap-uonuaie Joy Buipnjoul
a4y (9221912 (tz'sneT | (eL1'ven) Lyt (06'19) 89 (TeL'sov) ¢LS ‘101ARY3( 10 UOIRIIUBOUOD ‘SUOHOWI UM SBIFNOLIP 1O} UOIRIIPBL UsXe] -
alapey (56 '7'8) 6'8 (Tz'sT)8T | (T0z'eST) 92T 992 T (€19 '6'52) 92 [euoIssajoid yi[eay [epusLu e woJj BUIfasuN09 Jo JusLUIeas) PaAIaday -
SP3ON .80 U)eaH
wasegey | (181'9091) ¥2T | (2v'se)ov | (L2L'029) 669 (96°22) 6°€ (T'98 ‘8'9v) 0°0L 4SPBBU B1ed Ya[eal [e10ads LRIM URIPIILD 10} BLIBILD SISSIN -
Burjasunod
alapey (88'LL)28 (zz'91)6T | (T6T'6%T) 69T (zg'gr) €9 (€'TL'5'6€) 0'9G Spaau ays/ay ya1ym Joj wajqoud [eiolneyaq 4o [ejusudolanap ‘feuonows ue seH -
IEICTEN (52'v9) 69 (6T'eT)9T | (9€T'L6)GTT (0902 ve (Tzy'ee1) 0S¢ Adesayy [e1oads s1ob 10 spaaN -
alapey (T9'19) 9s (6e'62)ve | (gzz'LLT)00C (ot 'ey) L9 (T19'6°€2) 2TV sBuiyy op o3 ANjige u1 pajuanaid Jo paywi -
waspey | (€2T'0Tn) 91T | (0e've) Lz | (€68 '9'62) v'ee (Lrre)es (T08'T°€V) 9°€9 S80IAJBS [2UOITBONPS JO ‘L}[eay [e)usLl ‘81ed [edIpaLLl 810W SBSN IO SPaaN -
wasgay | (672T-€9T) TLT | (Lv'ew sy | (008'67L)GLL rv'o2)oe (569 ‘L'v€) ¥'2G 10300p & Aq paqosaid dUIDIPaL Sasn 40 SPaaN -
SPSSN 8D YieaH [e1oads
1004 10 Jre4 yljeaH |[e4an0
Walapey (Le'Ldee (Ts'Te)ov (62T '6'8) L°0T (zot'02) 9v (Tsz'zL)6eT YiresH e oD
dde | (10w%se) % | (1D wse)ude | (0 use) | % (10 %s6) pide | | (1D %S6) %
(Otv'26 =)
(ewyse (gee'9=u)
10 BWO JPUAS 911 IN0 | ON) WO IpUAS 8118 4N0 | (T =u)

uole|ndod [ebues

INOYIIM BWYISY 1US.1IND

SWO JPUAS 3118N0 | 1S 1IND ||V

Author Manuscript

BLIYISE 10 SWOIPUAS 81184N0] INOYIIM UBIP[IYD PUB ‘BWO0IPUAS 8N8ino L
INOYIIM BLULISE 1UBLIND YA UBIP]IYD ‘SWI0IPUAS 81181n0 | 1USLIND YIIM UBIP[IYD [[e Buowe ssaooe aJed Yljeay pue spasu aled yljesy ‘yijeay Jo siofealpu|

€9lgel

Author Manuscript

Author Manuscript

Author Manuscript

J Child Neurol. Author manuscript; available in PMC 2015 June 29.



Page 17

Bitsko et al.

"05GS < 10119 pJepuels aAlle|a) asneaaq panodal 10N
*

‘01384 92UBjeA3Id paisnipe = Hde {[eAId)ul SOUSPIUOD = |D :SUONRIABIGAY

1
wasgey | (rss'veq) vvs | (80'c0)G0 | (esy'zen)TTE [ (GT20)0T | (98L'20V) T'T9 3W0Y [e21pall B SeH -
wasRgey | (r'59'ce)vv9 [ (TT'50)020 | (G89°2vE) TS | (ST'80)TT | (806'€TS)€9L 8180 PaIeluad AJiuey SaAIa8Y -
wasgey | (1'69'699)€89 | (80'c0)G0 | (6es'Ted e | (wT'20)0T | (S¥8'0°9Y) ¥'89 UOH_UIPIO0D 318D BAID3YS SBAIZ8Y -
wospey | (€6 °2'26) 826 | (90T '96'0) 0T | (926°2'88) L6 | (80T ‘TOT)OT | (266 ‘0'v6) 586 810 {015 0} 80NOS [@NSN B SeH -

SS800Y 818D YieeH
weigey | (Tvz'szo)zer | @228t | (L29'88d) Ty | 0290 TT [ ey ze1) 8Te (upresy [epuBW LBy} JaU30) IsIfeloads e Udss -
JapJosip AuanoesadAy/aio1yap-uonuse Joy
SIEIEIENS| 8y gL (8619 1v. | 6L Tir)gvg | LPOHOdYION | pauoday 10N BuIPN[oUI ‘JOIABYS(] JO UOITRIIUSIUOD ‘SUOIIOWS UM SaI}NILIIP J0) UOITEIIpal Usyel -
wessey | (ror'ee)e6 | (T2'ge)0s | (089'TSE)Tes | T T0G0 [ (uT0e)vL [euOISsa}01d 3[eal [B)UaLU B W0y BUI[BSUN0D IO JUBLLIRaI) PAAISORY -
SpseN 81eD UleaH
wospey | (9ee'6Te) Lee | (6e'6T)Le | (6o8'ser)eed | (ee9m)ee | (0vL'09€) 6SS SPaaU a.ed Ufeay [e199ds YN UBIP|IYD J0} BLISIID SI3IIN -
Buijasunod
wassped | (96'58) T'6 (56'29)08 | (828'8'65) 872, | LPOHOUSMION | panioday 10N $paaU ays/ay LoIym Joy wia|qoid [2Ioneyaq 10 [eyusludo|aAsp ‘[eUOHOWS e SeH -
wasge | (6289 ¥'L 27905 | (675'9T2) e'ge | PMOdRHION | parioday 10N Adesay [e1oeds s196 1o spasp -
wasapey | (9°2'5°9)0°L @6 THT9 | (819202 Twy | LPEMOdRMION [ panodey 0N sBuiyy op o3 Anjige ur pajusnaid Jo paywiT -
wassped | (ryT'0eT) L€T | (Ls'8)or | (6'T2'898)oas | (Ov'eT)ge | (825'T6T) 29 SBOIAJBS |BUOIIEINPS 10 ‘Y)[eay [BIUBLU ‘918D [BIIPBLU BIOW S3SN 10 SPasN -
wonpey | (Tve'see)eee | (Be'enoe | (ovo‘ote)siy | (we'szDve | (8vL'TL€)0LS 10300p & Aq paquosaid 8UIoIPaL S8sN 10 SPasN -
SpaaN 818D YleaH [erads
1004 10 Jre4 yijeaH |[e4an0
ua194ay (Sv'se) oy (7'8'92) 9¥ (T'92 '5'8) ¥'ST pauoday 10N papioday 10N UlfeaH [eoUeD
de (10 %s6) % | (10%s6)dde | (10 %g6e) o | (10%S6) pdde | | (1D %6) %
(608'€9 = u)
(ewoipufs (o1 = u)
21194n01 JBMASN) | oplosip (T9=u
BWO0 IpUAS 811 IN0 | ON [e1Ud |\+8WO0 IPUAS 811 N0 | AJuo-awo JpuAs 3118 .IN0 |

Author Manuscript

"(BWOJPUAS 81194N0 | JaAsU) SWOIPUAS 8119401 INOYIIM UBIPJIYD pue (1apIosip
[eIUBIN+3WOIPUAS 81184n0 1 ) JapJosip [elusw Bu1LINI20-02 8UO I1SE3| 1B pUB BWOJIPUAS 8184N0 | YlIm ualp[iyd ‘(AJuo-awolpuAs 8118ino ) SI8pI0SIp [elusw
Bu111n220-02 paliodal ou pue (I8AS 10 1USLINI) SWOIPUAS 31194N01 YIIM Uaip[iyd Buowre $sa223e aled Yljeay pue Spasu aled yiesy ‘Yijeay Jo sioresipul

v alqel

Author Manuscript

Author Manuscript

Author Manuscript

J Child Neurol. Author manuscript; available in PMC 2015 June 29.



Page 18

Bitsko et al.

“uoIINED YNM pa1aidiaiul 8g PINOYS S1BWIISS 3U} 81043134} PINOYS PUB %0G UBY) SS3] INQ 9%0E< SI 1019 pJepuels aAie|ay
x¥

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

J Child Neurol. Author manuscript; available in PMC 2015 June 29.



